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After which I have only to fubfcrlbe myfelf an tin wor- 
thy Member^ and an humble Servant and Admirer of 
that Illuftrious Company, 

DuhUnj William Molyneui^, 

March lotk 85., 



Tk Sentiments of the Reverend and Learned 
Dr. John Wallis, R. S. Soc. Mpon the afore- 
faid appearance J communicated in a Letter 
to the Fuhlijken 

AS to the laft Inquiry ( concerning which^ you fay^ 
the Royal Society would be glad to know my Opi- 
nion ,) about the apparent Magnitude of the Sun near 
the Horizon^ greater than when confiderably high : 

The Inquiry is ancient : And I remember^ I difcourfed 
it near forty Years ago with Mr. Fofler^ then ProfelTor of 
Aftronomy in Grejham College : Who did then affure me 
( from his own Obfervationj I flippofe ,• for I have never 
examined it myfelf^) that tlie apparent Magnitude taken 
by Inftrument ( however the Fancy may apprehend it ) 
IS not greater at the Horizon, than vi^hen higher. And 
Mr. Cafwell ( when your Letter was communicated to 
our Company here ) affirmed the fame. 

And ( though I have not myfelf made the Obfervation) 
1 do not doubt but the Thing is fo. For it is agreed; 
That Refradion near the Honzon^ though (as to appea- 
rance) it alters the Al itude of the Tiling feen i yet it al- 
ters not the Azimmh at all. 

And it muft needs be fo. For^ fince this equally re- 
fpeets all Points of the Horizon j let the Refraction be 
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what it will^ the m^hole Horizon can be but a Circle : Sa 
that there is no Room for the Breadth of a Thing (as to 
the Angle at the Eye) to be made greater^ whatever it> 
Talhiefs may, (the Refradion not eouaiiy affediog all 
Farts in the Circles of Jkitude.) Nor is there any Rea- 
fon why this ihould rather thriiil the otiier^ than that the 
other thriift this, out of place. 

Whereas^ in the Altitude^ it is otherwile : For whue 
what is near the Hork^on is enlarged, that which is iiirther 
off is thereby contracted : Which as to the Azimmh or 
Horizontal Pofition cannot be. 

In Spe€lacles indeed it is otherwife ; for they reprefeot 
the ObJ€i5l every way inlarged ; and do thereby hide the 
adjacent Parts. But in Refrad:ion by Vapoiirs, ^ foppofiiig 
all parts of the Horizon equally affeded by diem, one part 
cannot be expanded in breadth (whatever it may be as 
to the heighth) without thrufiing out anotlier, (for the 
whole Hcrizon can be but a Circle) and why one part 
rather than another ? 

Uolefs we would lay,, (as perhaps we may^, if "there 
Ihali appear a NeceBlty for it ) That the Rays of a lucid'" 
Body do expand themfelves eveiy way to the Prejudice 
of the parts adjacent, by covering them. 

Eutiupponng (which I am apt to believe, till the con- 
trary fhall be evinced by Experiment) that the vSun or 
Moon's apparent Diameter taken by-Inftrunient near the- 
Horizoftj is the feme as taken in a higher Pofition, (1 mean^ 
its Horizontal Diameter, . or that parallel to the Horizon ;. 
for the erecft Diameter,, in a Circle Perpendicular to the- 
Horizon^ may by the Refraction be varied, and thereby 
made, not greater, but kfs than when. higher ; as hath 
been noted in the Name oi Sol Ellipticm at the Horizon^ 
fappofing, I fay, that' the Sun's apparent Diameter no-- 
nzonta!^ taken by Inftrument, is the fime near the Hori-- 
zo/ij as in a higher Pofition, I take its imaginary Great- 
iiefs which is fancied near the Horizon:^ to be only a Decep-« 
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tion of the Eyej Or rather the Imagination from the 

-Eye. 

For fure it is^ that the Imagination doth not eftimate 
the Greatnefs of the Objed feen, only by the Angle which 
it makes at the Eye ; hnty by this compared with the fup« 
pofed Diftance. 

True it is that, detevis paribus-^ we judge that to be the 
greater Objed, which makes at the Eye the greater An- 
gle : But not fo if apprehended at different Diftances. 

For if through a Cafement (or lefler i\pex^ture) we fee 
a Houfeat ico Yards diftance ^ this Houfe (though feeii 
under a lefs Angle) doth not to us ieem lefs than the 
Cafement through which v/e fee it^ or this greater than 
that, becaufe it makes at the Eve the ^re:-ter An^le : ) 
But the Imagination makes a comparative Eftimate from 
the Angle and Diftance jointly coniidered. 

So that, of two things ic^n under the fame or equal 
Angles, if to one of them there be ought u^hich gives the 
Apprehenfion of a greater Diftance, that to tlie Imagina-- 
tion will appear greater. 

Now fure it is, that one great Advantage for Eftima- 
ting of a Thing feen is, from the Variety of intermediate 
Obieds between the Eve and the Thins feen. For then 
the Imagination muft allow room for all thefe Things* 

Hence it is that if we fee a thing over two Hills, between 
which there lies a great Valley unfeen, it will appear much 
nearer than if we fee the Valley alfo : And it will appear as 
iuft beyond the firft Hill. And if we move forward to the 
Top of the neareft Hill, (that fo the Valley may be feen) it 
will then appear much further than before it did. 

And on this Account it is, that the Sun fetting, ap- 
pears to us as if it were but juft beyond the utmoft of 
our vifible Horizon ; becaufe all between that and tlie Sun 
is not ieen. And, upon the fame Accountj the Heaven 
itfelf feems contiguous to the vifible Horizon. 

Now when the Sun or Moon is near the Horizon^ there 
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is a Profped of Hills^ and Vallies^ and Plaines, and Woods^ 
and Rivers, and Variety of Fields^ and InclofureSj be- 
tween it and us : Which f refent to our Imagination a 
great Diftance capable of receiving all thefe* Or, if it fo 
chance that ( in fome Pofition ) thefe Intermediates are 
not a<5lually feen ; Yet having been accuftomed to fee 
them, the Memory fuggefts to us a View as large as is 
the vifible Horizon. 

But when the Sun or Moon is in a higher Pofition ; we 
fee nothing between us and them (unlef^ perhaps fome 
Clouds) and therefore nothing to prefent to our Imagina- 
tion fo grear a Diftance as the other is. 

And therefore, though both be feen under the fime 
Angle, they do not appear ( to the Imagination ) of the 
fame bignefs, becaufe not both fanfied at the ianie Di- 



fences : But that near the Horizon is jud2:ed bigger (be- 



caule fuppofed farther off) than the fame when at a 
greater Altitude. 

'Tis true, that as to fmall and middling DIftances (be- 
fide this Eilimate from Intermediates) the Eye hath a 
aiieans within itfelf to .make fome Eftimate of the Di- 
ftance. As, when we already know the bignefs of a. 
Thing feen, to VA^hich we have been accuftomed ; as a 
Man, a Tree, a Houie, or the like ; If fuch Thing ap- 
pear to us under a fmall Angle, and indiftind, and faint- 
ly coloured ,• the Imagination doth allow fuch Diftance^ 
as to make fuch a Thing fo to appear. And, if this, thro' 
a Profpe«5live Glafs, be reprefented to us under a bigger 
Angle, and more diftind : It is accordingly apprehended 
as fo much nearer. 

But the Cafe is otherwife, when we do not, by the 
known bignefs, judge the Diftance ; but, by the fuppofed 
Diftance, judge of the bignels j as in the Cafe before us. 

And accordingly, different Perfons, according to diffe- 
rent fanfied Diftances^ j.^^dge very differently. As, if two 
Stars be ihewed to ignorant Perfons, and you ask how far 

they 
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they feem to be afunder : One perhaps will fay^ a Foot j 
another^ a Yard^ or more : And one fhall fay. The Sun 
appears to him as big as a Bufliel j another, as big as a 
'Holland Cheefe : Each eftimating according to the fan- 
fied Diftance. 

Again ^ in our two Eyes (when the Objed is feen by 
both) there is yet another means of eftimating how far 
off it is. (And it is this by which we judge of Diftances.) 
Namely, there are, from tlie fame Objed, two different 
vifual Cones, terminated at the two Eyes : Whofe two 
Axes contain, at the Objed, different Angles, according 
to different Diftances : An acuter Angle at a great Di- 
ftance, and more obtufe when nearer. 

Now, that fuch Objed may be feen by both Eyes^ 
clearly^ it is requifite that the Eyes be put into fuch z 
Pofition, as that the Sight of each Eye receive the refpe- 
dive Axe at right Angles. Which requires a different 
Pofition of the two Eyes, according to the different Di- 
ftance of the Objedo 

As will manifeftly appear I if we look, with Attention, 
on a Finger ( or other fniali Objed ) at two or three In- 
ches diftance from the Eye ^ and then upon another like 
Objed at three or four Yards beyond it; (and this alter-* 
nately leveral Times. ) For 'twill be manifeft, that 
while we look intently on the one, we do not fee the other 
(or but confufedly) though both be juft before us. And,, 
as we change our View, from the o«e to the other, we 
manifeftly feel a Motion of the Eyes (by their Mufcles) 
from one Pofture to another. 

And according to the different Pofture in the Eyes, re-- 
quifice to a clear Viflon by both, we eftiraate the Diftance 
of the Objed from us*. 

And hence it is, that they who have loft the Sight of 
one Eye, are at a great Difadvantage, as to eftimating 
Diftances, from what they could do while they had the 
Uie ot both. 
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But now when the Diftance grows fo greats as that the 
Pofition of thefe vifual A^es become Parallel^ or fo near 
to Parallel^ as not to be diftinguifhable from it : This Ad- 
vantage is loft, and we can thenceforth only concludej 
that it is fir off,- but not how far. 

Hence it is, that our View can make no Diftindion of 
the Moon's Diftance, from that of the other Planets, or 
even of the fixed Stars : But they feem to us as equally 
remote from us ,• though we otherwife know their Diftan- 
ces from us to be vaftiy different. Becaufe the Parallax, 
(as I may fo call it) from the different Polition of the two 
Eyes, is quite loft, and undifcernable, in Diftances much 
lefs than the leaft of thefe. 

And fo, of the fixed Stars amongft themfelves : Which. 
though they feem equally remote from us,- many (for 
ought we know ) be at Diftances vaftiy different. Nor 
can we tell, which of them is neareft : ( unlefs perhaps 
we may reafonably guefs, thofe to be neareft*, which 
feem biggeft. ) Becaufe, here not only the Parallax from 
the Diftance of the two Eyes ^ and that from the Earth's 
Semidiameter ,• but even that from the Semidiameter of 
the Earth's great Orb, is quite loft ,• and none remaining^ 
whereby to eftimate their Diftance from us. 

But ( to return to our Cafe in Hand ; ) though as to 
fmali Diftances, we may make fonie Eftimate from the 
known Magnitude of the Objed: : And, as to middling 
Diftances, from the Parallax ( as I may call it ) arifing 
from the Interval of the two Eyes : Yet even this latter 
will hardly reach beyond, if fo far as the viiible Horizon : 
And all beyond it^ is loft. 

' So that, there being nothing h£t to affift the Fancy in 
eftimating fo great a Diftance, but only the intermediate 
ObjediS : Where thefe Intermediates appear to the Eye-, 
( as, when the Sun or Moon are near the Horizon ) the 
Diftance is fanfied greater, than where they appear not, 
( as when farther from it : ) And confequently ( though 

both 
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both under the fame or equal Angles) that near the Hb- 
Ymcn IS fanfied the greater. And this I judge to be the 
true Realbn of that Appearance. 

You will excufe (1 hope) what Excurfion I have made- 
becaufe though ibme of them might have been Ipared^ as 
to the prefent Cafe ; yet the]/ are not impertinent to the 
Buiineis of Vifion ; and the Eftimate to be thence made^ 
o^ Magyiitudes ^m(X Jjiftcmces^ by the Imagination. 

The Sun's Eclipfe Md)' ift^ was here obferved about 
I a Digit I between one and two a Clock after Noon. 



Account Gi a BOO K. 

J, Contmuatiofi of the New Digeffertjf Bones: 
Its Improvements and new Vfes tt hath been 
apply d to^ both at Sea midv hand, 
oo^ther with lome Jmpro-vements and nezo ujes 
of the Air-rump, tryed hth mEn2)uind and 
Italy. By D. Papin,. M. D. Fdloio of the: 

HIS Treatife is divided into three Sedions; the fiift 
contains the Improvements made by the Author 
on the Digefter^ v^^ith the newUfes it hath been apply'd 
to. Firft is given the Defcription of that which he had 

made for HirMajefly King Qharks the id. of blefied Me-^- 
niory; and he doth not think (confidering the Alterations- 
whereby this exceeds the firft Invention) that any thing 
better can be made for fiich things^ as muft be ftewM in 
their own Juices : But for other things that muft be boifd 
with Water^ as Pulfe, GelHes^ cjc. He gives the Defcrip- 
tion of another Engine^ which he finds to be^, for feven^ 
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